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I Multiple choice questions — 47 questions

’ The base region in a transistor is «vevsessss

@ thick, with a high impurity concentration
thin, with a high impurity concentration
@ thick, with a low impurity concentration

@ thin, with a low impurity concentration

a In a pnp transistor, the majority charge carriers in both the emitter and the collector are

XXX R RN

@ acceptor ions donor ions @ free electrons @ holes

e An npn transistor is made of «veerevaes
@ one diode junction

two diode junctions
@ three diode junctions

@ four diode junctions

° The two opposite figures (1) and (2) show a transistor connected in a common emitter

circuit. In which of them is it used as a switch in the (off) state?

Figure (1)

@ Figure (1) Figure (2) @ Both figures

@ Neither of them
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° In a transistor, the ratio of the impurity concentration in the emitter to that in the collector is

XXX RN

@ equal to one greater than one

@ less than one @ cannot be determined

° When a transistor is connected in common base, if the distribution ratio is @, and the

amplification ratio is B, then vvevveven.

Aa. <1 (®) B > 1
@ a. = (BJ/(1 + Be) @ all of the above

a In a common emitter npn transistor circuit, if the base is given a large positive voltage, the

transistor works sevevevess

@ as a half-wave rectifier as a closed switch
@ as an open switch @ as a full-wave rectifier

° In an npn transistor, if the collector current is 18 mA and it is 90% of the emitter current, the

emitter current (Ig) and the base current (Ig) respectively are vevevevens

(AW)20mA 2mA  (B)30mA 12mA  (©)19mA 1mA (D) 20mA, 4 mA

° The opposite graph shows the relation between the collector current (Ic) and the base current
(Ig) of a pnp transistor:

(1) The value of @ is +everrvves
IC(mA)

4
45
30 Jitiy Fattinl

15

015 03 045 @A)

() 0.96 0.98 (©) 0.99 @) 1
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@ The opposite graph shows the relation between the collector current (I) and the base current
(Ig) of a pnp transistor:
(2) The emitter current when Ic = 45 mA is vvveeeeee

IC(mA)
A
45
30 p iy i |

15

015 03 045 B@A)

(a) 20.12 mA 30.15 mA (©) 40.25 mA (D) 45.45 mA

@ The opposite graph shows the relation between the collector current (I¢) and the emitter
current (Ig) of an npn transistor. The values of @, and B respectively are vvveveenes
I(mA)

A
L

|
16—0 > I.(mA)

(A) ae: 0,96, Be: 24 Qe 0.96, Be: 48 (©) @1 0,49, Be: 32 (D) ae: 0.49, Be: 64

@ If a, of a transistor is 0.99 and the base current is 100 YA, the amplification factor () and

the collector current (Ic) respectively are vveveveees
(A) Be: 98,Ic: 9.8 x 1073 A (B) Be: 99, Ic: 9.9 x 1073 A
(©) Be: 99, Ic: 9.9 A (D) Be: 98, Ic: 9.8 A
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@ If the base current of a transistor is 24 UA and its amplification factor is 24, the distribution

constant (&) and the collector current (Ic) respectively are vueavevess
(&) a: 0.76, Ic: 576 x 1073 A ae: 0.76, Ic: 576 x 107° A
(©) a: 0.96, Ic: 576 x 1073 A (D) ae: 0.96, Ic: 576 x 107° A

@ When the transistor is used as an amplifier, if the electric signal going to its base is 200 UA

and the collector current is 10 mA, then f3, and @, respectively are vvavervens

(&) Be: 20, @: 0.95 Be: 20, a.: 0,98 (C) Be: 50, @ 0.95 (D) Be: 50, a: 0.98

@ If the amplification ratio of an npn transistor is 99 and the collector current is 10 mA, the

distribution ratio (@) and the emitter current (Ig) respectively are vevevesess
(A) @e: 0,98, I5: 10.1 x 1073 A Qe: 0,98, I5: 0.1 x 1073 A
(©) @ 0,99, I5: 0.1 x 1073 A (D) ae: 0,99, I5: 10.1 x 1073 A

@ In a transistor circuit, (Voc = 1.5 V), the potential difference between the collector and the
emitter is (Vog = 0.5 V) and the collector circuit resistance is (Rc = 500 €2). The collector

current (IC) IS terverree

A1 x103A (®)2 x 103 A (©3x103A ()4 x 103 A

@ In the opposite transistor circuit, when the resistance R is increased, the voltmeter reading

Yrrrrrrnan

Ti 4 'I'I.I'!I' vy h‘l'

@ increases decreases but does not reach zero

@ stays constant @ equals zero
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@ The circuit that shows the correct way of connecting the batteries in a common emitter

transistor circuit used as a closed switch iS eeeeveeves
O, © ®

@ In the transistor circuit shown in the figure, the transistor is connected +vsveveses

§ I
R -
n
L]
P Vout
+ - n !
T4
@ as an open switch in common emitter
@ in common base @ cannot be determined

@ The figure shows an npn transistor circuit. From the given data, the values of the two

constants fB. and Q. respectively are sveveveees

98 mA
2 mA -

T

(A) Be: 50, @e: 0,98 Be: 49, @e: 0.99  (C) Be: 49, @e: 0.98 (D) Be: 50, @tz 0.99
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@ The opposite figure shows an npn transistor circuit. The distribution ratio (@) equals vevveveres

Ei \fCE;==24-niV

() 0.92 0.95 (© 0.96 () 0.98

@ The opposite figure shows a circuit using the transistor as a switch. If the potential difference
across the base resistor Rg is 0.01 V and 8. = 75, then wveevevene

@ base current (Ig): 3.33 X 107 A, output voltage (Vcp): 0.55 V
base current (Ig): 3.33 X 107° A, output voltage (Vcp): 0.75 V
@ base current (Ip): 6.67 X 107° A, output voltage (Vcg): 0.55 V
@ base current (Ig): 6.67 X 107° A, output voltage (Vcp): 0.75 V
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@ The opposite figure shows an (npn) transistor circuit in the closed (on) state. When the
resistance taken from the rheostat (S) is increased, the values of the potential differences V;

al’ld V2 reSpeCtlvely Yerrrrrvee

@ decrease, decrease decrease, increase

@ increase, increase @ increase, decrease

@ From the opposite figure, the value of Ig iS veerevaess

— Vee=15V

(A)2 x 103 A (3202 x 103A (©)2x 10°A (D) 2.02 x 105 A

@ In an npn transistor, if the difference between the collector and base currents (I - Ig) is 97
mA and the emitter current (Ig) is 99 mA, the amplification factor (Be) equals ververvens

() 97 (®) 98 (© 99 (D) 100
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@ In the transistor circuit shown in figure (1), the relation between the ammeter reading (Ic)
and the voltmeter reading (Vcg) was plotted as in figure (2). The values of R¢ and V¢

respectively are sevevaeass

IC_(mA)
4| Ie
| =
3 R -
! [ % @
r=0T 2 v
1 2 3 4 e® L I
Figure (2) Figure (1)
(A Rc: 1k, Ve 4V Rc: 1k, Ve 5V
(ORc:2kQ, Ve 4V (D) Rc: 2k, Ve 5V

@ Which of the following curves shows how the voltage (V) of an electric signal in a digital
electronic device changes with time (t)?

A% v v A%

@ To send and receive signals carrying information in digital electronics, converter (1) is used

when sending and converter (2) is used when receiving, so vvveeeess

Sending Receiving

Converter

2)

Conwerter

1): analog to digital, converter (2): analog to digital

digital to analog
: digital to analog, converter (2): analog to digital

1): digital to analog, converter (2

: analog to digital, converter (2
(2): digital to analog

):
):
):
):
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@ Which of the following choices correctly shows the order of the stages of digital sending and

receiving?

@ physical quantity — analog signal — digital signal — analog signal — physical quantity
physical quantity — digital signal = analog signal — digital signal — physical quantity
@ analog signal — physical quantity — digital signal = physical quantity — analog signal
@ digital signal — analog signal — physical quantity = analog signal — digital signal

@ The binary number equivalent to the decimal number 20 is vvevseaes
(a) (10101), (10100), (©) (11100), (©) (00111),

e The binary number equivalent to the sum of the decimal numbers (1 + 1 + 1 + 1) is veeerraens

() (1111), (101), (© (110), () (100),

@ The decimal number equivalent to the binary number (1010), is +vervrvens

@) 4 (®) 8 (© 10 (@) 12

e For the opposite logic gate, the probability that the output is (1) equals «eeeerrees

A
B =——) oR)—output
C

10% 20% 50.9% 87.5%
® © ©

@ The opposite figure shows a logic gate. The number of cases in which the output is (High)

Ao
g @—- output

@ o ® 1 ©2 @) 3

equals sevevaans
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@ For the logic gates shown, so that the output is Y = 1, the input values A, B, C needed are

g@——q’

Ce

@A:O,B:l,C:O A:O,B:O,C:l @A:I,B:O,Czl @A:l,B:O,C:O

XXX RN

@ Which of the following logic circuits satisfies the opposite truth table?

A(B|C|D

o011 = | =@
ol1]of1] 3

o111 2 e )O—D®) ‘ B ——)oD)—5T>0—D(Q)

@ The electric signal (11001), was fed to the input of an inverter gate. The output signal is

XXX R RN

() (00111), (00110), (© o101, (©) (11001),

@ In the opposite logic circuit, if the input is as shown in the opposite table, the output is

i e

XXX R R RN

1 1
( output output output output
1 0 1 0
0 0 1 1
® © ®

@ In the logic circuit shown in the figure, which of the following inputs makes the output D = 1?

Ae
Be

c

@A:O,B:O,C:l A:l,B:O,C:l @A:I,B:O,C:O @A:O,B:l,C:l

AND 0
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@ The opposite figure shows a network of logic gates and its truth table. The logic gate G is a(n)

G

XXX RN gateh

— =l || M

A B
0 0
0 1
1 0
1 1

(A) AND OR (©) NOT (D) AND or OR

° The opposite figure shows a logic circuit. If its output is (1) when the input on A, B is (0, 0),
then the gates X and Y respectively are vseevaess

2 S Y |- output

B >
@ gate X: OR, gate Y: AND gate X: NOT, gate Y: AND
@ gate X: NOT, gate Y: NOT @ gate X: NOT, gate Y: OR
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@ The opposite figure shows a network of logic gates and its truth table. The gates X and Y are

..........

Ae

X
2
Q
Y —C
B ?—)d
A B C
0 0 1
0 1 1
1 0 0
] 1 1
@ gate X: OR, gate Y: AND gate X: AND, gate Y: AND
(©) gate X: OR, gate Y: OR (D) gate X: AND, gate Y: OR

e The opposite figure shows a logic circuit, and the truth table after it shows some input and

output values of this circuit. The values of x, y, z in the table are «veesevees
= AND
B[O
C @—. output
' = h'
mput
output
A| B C
X 1 1 0
1 1 0 y
1 Z 1 1

@x:O,y;O,Z:O X:l,y:O,z:O @X:O,y:O,zzl @X:O,y:l,zzl
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@ Which of the following logic circuits satisfies the opposite truth table?

A | B | output

A
R ! B ‘p‘ AND)— output : @’ © » output
01 1 @
110 0

A b @,’ O— Output A AND output
1 1 1 B B @’ O

®© ©

@ In the electric circuit shown in the opposite figure, the two switches (A) and (B) are the inputs
of a logic gate and the lamp (C) is its output. The correct truth table of this gate is vevevevaes

/B

i @C
(A[B[cC WEsilic (AR ERIEC A|B|C
1lo]o 1o 1 0l1]o0 ol ™
0 1 0 1 1 1 1 0

® © ®

QW
g
v

f_
[ ]

aw
&
g
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@ In which of the following logic gates is the output a decimal number equal to 11 when the

opposite input table is used?

Y
&
Y
g
Y

k=1 =] tﬂ‘

|-|—-QC>>
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I Essay questions — 29 questions

’ The opposite figure shows the regions of an npn transistor. Explain what happens to the free

electrons in each region when it is connected as in the figure.

| n
'l '

_+ s

Q Give a reason: in a transistor, the distribution constant (a.) is close to one, while the

amplification ratio (3.) is greater than one.

e Compare between the emitter and the collector of an npn transistor connected in a common
base circuit (in terms of: the valency of the impurity atoms - the type of connection with the

base - the barrier voltage with the base).

0 Write the mathematical relation between the two variables in the opposite graph, and state
what the slope of the straight line equals.

Ic(A)

|

: —1(A)
Emitter current

e What conditions must an npn transistor meet to work as a closed (on) switch?
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e A transistor was connected to an ohmmeter and the deflection of the meter was as shown in

the opposite figure. What type is the transistor (npn or pnp)? Explain.

6 When an npn transistor was used in a common emitter circuit as an amplifier, the collector
current was 99 mA and the product of the distribution ratio (&) and the amplification factor
(Be) was 98.01. Calculate:
(1) the base current (Ig).
(2) the emitter current (Ig).

° In a common emitter transistor circuit, prove that: Iy = Ic (1/(a.) - 1)

° In the opposite transistor circuit, if the amplification factor is 30, calculate:
(1) the base current (Ig).
(2) the distribution constant (@e).
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@ The opposite figure shows an npn transistor circuit working as a closed switch, with two
identical lamps P; and P;:
(1) What happens, with explanation, to the brightness of the two lamps when the slider is
moved from point x towards point y?
(2) Draw the graph of the relation between the potential difference (V1) across lamp Py and
the potential difference (V,) across lamp P,

=P,
VB
Vee T x .‘r"—l_l }—-@) o

npn

@ The opposite figure shows a transistor connected in series with a small lamp that works on a
DC voltage:
(1) Complete the circuit diagram so that the lamp lights.

(2) What change would you make to the circuit in the previous case so that the lamp does not
light?

=3

)

ra\l
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@ In the opposite electronic circuit, a photocell (x) is connected to the base of an npn transistor,
and the emitter and collector of the transistor are connected to an electric lamp (y). Explain

why the lamp lights when daylight is gone.

KH

e Give a reason:

(1) There are defects in sound and picture in analog transmission.

(2) Digital electronics are preferred to analog electronics in electronic devices.
@ What is the scientific idea on which digital electronics are based?

@ Find the binary number equivalent to each of the following decimal numbers:
(1) 59
(2) 120

@ Find the decimal number equivalent to each of the following binary numbers:
(1) (100110),
(2) (10011011),

@ Find the decimal number for the quotient of the two binary numbers ((11110),)/((110),)

@ Deduce the truth table of a circuit made of:
(1) a two-input AND followed by an inverter.
(2) a two-input OR followed by an inverter.
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@ Complete the truth table of the following electronic circuits and convert the output to a
decimal number:

Circuit ( 1 )

— ™y C o-utput
output A
tp A JoR—fic2>

O|=|=| P
'—‘l—‘DO

OS|O|=|

@ Complete the truth table of the following electronic circuits and convert the output to a
decimal number:

Circuit (2)

s B A
output B~ output

— o~ || W

A
0
0
1
1

@ Complete the truth table of the following electronic circuits and convert the output to a

decimal number:
Circuit (3)
N A
B output B *— - o output
vy 2
............... E.

[unry P Pl [ :p-
—|ol—o|

@ Complete the truth table of the following electronic circuits and convert the output to a
decimal number:
Circuit (4)

's Py

output

e ==l =1
— | o= o= |
I—l—lll-l—loon
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@ Complete the truth table of the following electronic circuits and convert the output to a
decimal number:

Circuit ( 5 )

'

2 A
output 5 b _|aND)

E’ output
-

HHC}O}
— o=

@ Complete the truth table of the following electronic circuits and convert the output to a
decimal number:

Circuit (6)

s ) A
A B output
0 0
0 1 B
1 0

\ ]. ]. W,

@ Write the truth table of the following logic circuits:

1) A ——%p @ A output
B output B @
= e
C

3 a

B 1iput (4) ; ﬁ}. output
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@ From the following truth table:
(1) Deduce the types of the gates X, Y, Z
(2) Complete the table.

A
B . X -8
Y (—C
7 M
[ Input Outputﬂ
A B N M C
0 1 1 0 0
1 1 | o 0
1 0 1 | |

@ From the following truth table, deduce the types of the gates X, Y, Z:

A
X
——@O—— output
: Z
B e E Y
r N
A B output
0 0 0
0 1 1
1 0 1
L 1 1 0
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@ The truth table in front of you gives some input and output values of the gate circuit shown in

the figure:

(1) Identify the type of gate X and gate Y
(2) Find the output Z in the table.

4 ™
A B C | output
1 1 1 0
0 1 1 1
0 0 0 .
A
i X

E output

@ The electric circuit shown in the figure works like a group of logic gates, where the switches A

and B are the inputs and the lighting of lamp C is the output:

(1) Complete the opposite truth table.

(2) Draw the logic gate circuit that satisfies the opposite truth table.

~

input

A | B

output |

(C)

A
A

/B

O | = O | =

1
1
0
0

@C
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I Past exam questions — 34 questions

G The opposite circuit is a transistor circuit of an inverter gate. If the output voltage (Vcg) is

0.8V when the base circuit resistance (Rg) is 40002, the collector circuit resistance (R¢) is
about ... (Trial exam / June 2021)

Rs Rc
I

le=1mA

0.2V

15V

(A) 73.7 x 10> Q 7370 x 10°Q  (©)7.37 x 102 Q (D) 0.737 x 10* Q

° The figure shows a transistor working as an amplifier. If the voltmeter reading is 4.8V and R

is 4.5k€2, the values of the two constants ag and g respectively are ... (Trial exam / June
2021 )

Rs Rc% @
¢
Bl\‘ E

|
|
<
3
I
o
<

ls =33 UA

(4) 0,97, 32.32 0.95, 33.67 (©) 0.99, 99 (®)0.75,3
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e If the base current in an npn transistor is 2mA and ag is 0.97, the collector current is ... (1st
session 2021, Sample exam 2025)

() 1.97 mA 64.67 mA (© 10 mA (D) 50.67 mA

0 When an npn transistor is used as a current amplifier, if the base current is 1mA and the

current amplification ratio (B.) is 200, the collector current is ... (st session 2021)

(A)0.02 A (®)2A (©0.2A ()20 A

e The opposite figure shows an npn transistor circuit whose amplification factor 8. is 30. If R¢
is 50k, the base current (Ig) is +.. (2nd session 2021)

Rc = 50k9§
g I W

Vee=05V

Re

K

1.5V

(A) 3 x 10° 9.3 x 10°° (© 8.7 x 106 (D)9 x 105
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G In the opposite circuit the transistor is used as a switch. If the output voltage (V) is 0.2V
and the battery voltage in the collector circuit is 1.5V, the potential difference across the

collector resistance (R¢) is +++ (2nd session 2021)

RCWM

.
!

: 0..2 \"
Viny !
! !
! !

@17V (®B) 1.3V (©o03V ®) 7.5V

a The figure shows an (npn) transistor used as an amplifier. The ratio ((a@.)/(Bc)) = «+ (Ist
session 2022)

Rc = 4000 % .

ls =6 x 105 A C

A
VCE =04V

L R N

_ B‘E

@27 x 103 (8) 2.1 x 102 (© 1.1 x 102 () 2.8 x 103

° If the distribution ratio (@) of a transistor is 0.99, the ratio Ig/Ig = ... (2nd session 2022)

(&) 100 () 99 (©) 200 (D) 198
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e If the base current in an npn transistor is 6uA and (a, = 0.95), the currents through the

emitter and the collector respectively are ... (Trial exam 2023)

Ic le

114 uA 120 uA A

120 uA 114 uA 8

11.4 uA 12 uA C

240 uA 242 uA D

@ In a transistor circuit, if the emitter current is 120 times the base current, the value of the

constant (@) +.. (Ist session 2023)

(a) 0.96 (8) 120 (© 119 (©) 0.99

Q The circuit in the figure shows a transistor used as a switch. When Rp is doubled, which choice
correctly describes what happened to Voc? (2nd session 2023)

Rc

VCC

Vin

—_— E

@ it stays constant it is halved @ it is doubled @ it equals zero
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@ A transistor has a current amplification ratio (8.) of 150, so the value of the constant (@) is
v+ (2nd session 2023)

(a) 1.01 () 0.99 (© 0.97 () 1.1

G The figure shows an (npn) transistor circuit with amplification factor (. = 99). The collector
current (Ic) and the output voltage (Vcg) respectively are ... (st session 2024)

le= 6 UA 1

3V

Vin

(A) 2,982V, 0.06 uA 1,782V, 16.5 uA
(©) 1.218 V, 594 uA (D) 2,982V, 16.5 uA

@ If the amplification factor is (B = 93.6), the ratio (Ig/Ip) = ... (2nd session 2024)

() 93.6 95.6 (©) 94.6 () 92.6
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@ An npn transistor can be considered equivalent to two diodes connected together. Which of

the following figures is the correct equivalent of the npn transistor? (Sample exam 2025)

E C E C

DD S -

D C B

@ A transistor is connected as shown in the figure. Which of the following choices correctly

describes the use of the transistor in this circuit? (Sample exam 2025)

@ It amplifies both the electric power and the electric current

It amplifies the electric power but not the electric current
@ It amplifies the electric current but not the electric power

@ It amplifies neither the electric power nor the electric current

29/51



Transistors, Digital and Analog Electronics thanawiya-archive.com

G In a transistor circuit, (VCC = 1.5V) and the potential difference between the collector and
the emitter is (Vcg = 0.5V) (Sample exam 2025)
and the collector circuit resistance is (Rc = 500 Q).
Calculate the collector current (Ig).

@ A group of logic gates has an output voltage of (1) as in the figure. Which of the cases shown
in the table gives this? (Trial exam / June 2021)

x AND
Y A\ )

o
o
>

1 0 B
1 1 C
0 1 D

@ Which of the following logic circuits gives the input and output voltages shown in the opposite
table? (1st session 2021)

X |y | out
1|0 1

X AND o2 b.

Yy — pbo Y

A
B
X out b.
Y ’OR AND X—»— AND Ot
Y
D C
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@ A group of logic gates has an output voltage of (1) as in the figure. Which of the choices

shown in the table for the two input voltages X, Y gives this? (2nd session 2021, 1st session

2022)

Q)

X Y

0 0 A
1 0 B
1 1 C
0 1 D

@ In which of the following logic circuits is the output voltage X high? (2nd session 2022)

1 AND = X 1% AND w ~ X
0 —»b’ o 1
B A
0 X
X ] — ano [
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@ In the logic gate circuit shown in the figure, which of the following choices makes the output
(N) equal (O)? (Trial exam 2023)

X

N
Y X
Y 0| a
1 1 |8
0 o |,
Z 5 1

e Which of the following electric circuits represents the work of the group of logic gates shown

in the opposite figure? (1st session 2023)

A AND A B

B~ “_ A :
—o—o 1
L O (s
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@ The figure shows an electric circuit where X, Y, Z are switches that are the inputs of a logic
gate circuit, and the electric lamp is the output. Which of the groups shown does this circuit

represent? (2nd session 2023)

Y
N ° XA
--ﬂ\z AND[™
Y
T o9
X Y
Z_
X
< AND|
AND|| "™ or
D Y AND z |
‘ C

@ The figure shows an electric circuit equivalent to a logic gate circuit. Which of the following
logic gate circuits does this electric circuit work like? (1st session 2024)

AND ¢ @»o AND
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@ The opposite figure shows several logic gates connected together. Which of the following
choices gives a high output? (2nd session 2024)

A

@ The logic gate whose electric circuit has two switches connected in parallel is the +vivsvsess gate

(Sample exam 2025)

(A) NOT AND (©) orR (D) NOT or AND

@ A group of logic gates is connected together as shown in the figure. Which of the following

choices can be obtained from this group? (Sample exam 2025)

A

C B
1 1 oo |,

0 1 110 |,
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@ The figure shows part of a circuit with several logic gates, where the output is (Low) when the
input is as shown. So (G) may be ... (Sample exam 2025)

1
G 0
0
AND JOR
A
B
@’ . OR _’.— "1 ano—
NO c
D

@ The figure shows an npn transistor circuit. What is the effect of increasing the variable
resistance (Rp) on the collector current (Ic) and the output voltage (Vcg)? (1st session 2025)

|

|

|

1
|+

Ig Rp ; T

Y YT -
THYLFy YTy

Vg —=—

@ collector current: increases, output voltage: increases
collector current: decreases, output voltage: increases
@ collector current: does not change, output voltage: decreases

@ collector current: decreases, output voltage: does not change

35/51



Transistors, Digital and Analog Electronics thanawiya-archive.com

@ In the transistor circuit shown in the figure, the ammeter reads 2 mA, so the voltmeter reading

equals «eeeerrnns (2nd session 2025)
600 Q

C 4 15V

)

AoV () 0.3V (© 06V () 0.5V

@ The figure shows a group of logic gates connected together. Which of the following input
values makes the output (N) equal (zero)? (1st session 2025)

X

v— —n

Z @ NOT >0
(A)X=0,Y=1,Z=0 B)X=1,Y=1,Z=0

©OX=1,Y=1,Z=1 (0)X=0,Y=0,Z=0

@ The figure shows a group of logic gates connected together. Which of the following electric

circuits represents the work of this group of gates? (2nd session 2025)

e
kwmmw.
a)

() (B)
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@ The figure shows some logic gates connected to each other. The number of cases in which the
output is (high) is vveeeeeeer (Sample exam 2026)

Ao @__
{ -

®o ® 1 ©2 @) 3
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Answer key and solutions

I Multiple choice questions

1 2 3 4 5 6 7 8 9 10
D D B B B D B A C D
11 12 13 14 15 16 17 18 19 20
A B D D D B B D B C
21 22 23 24 25 26 27 28 29 30
D D B B B B D B A B
31 32 33 34 35 36 37 38 39 40
D C D B C A B A C A
41 42 43 44 45 46 47

D D C A C C C

’ Answer (D)

The base is very thin and its impurity concentration is low.

Q Answer (D)

The majority carriers in the emitter and collector of a pnp transistor are holes.

e Answer (B)

An npn transistor has two diode junctions: emitter-base and base-collector.

0 Answer (B)

In common emitter, the transistor is an open switch when the base is negative,

which is figure (2).

° Answer (B)

The emitter is heavily doped and the collector less,

so the ratio is greater than one.

° Answer (D)

a.<1, B.>1

ae=(Be)/(1+Be)

All the statements are true.
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G Answer (B)

The base is large and positive: the transistor reaches saturation and works as a closed switch.

° Answer (A)

I;=18/0.9=20 mA
IB=IE'IC=2 mA

° Answer (C)

B.=Ic/Iy=45/0.45=100
a.=(B.)/(1+B.) =100/101=0.99

@ Answer (D)

Iy =45/100=0.45 mA
Ig=Ic+1I3=45.45 mA

@ Answer (A)

a.=96/100=0.96
B.=(a.)/(1-a.) =24

@ Answer (B)

Be=(a.)/(1-a.) =99
Ic=B. [g=99%100%x 10°°
Ic=9.9%x103 A

@ Answer (D)

Ic=PB.[y=24%x24 tA=576 X106 A
a.=24/25=0.96

@ Answer (D)

Be=(10mA)/(200 u A) =50
a.=50/51=0.98

@ Answer (D)

a.=99/100=0.99
I=Ic/(a.) =10/0.99=10.1 mA
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@ Answer (B)

The voltage across the resistor is the difference between V_CC and V_CE.
Ic=(Vce-Vep)/Rc=(1.5-0.5)/500
Ic=2%x107 A

@ Answer (B)

Increasing R1 decreases the base current, so the collector current decreases,
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so the voltmeter reading decreases but does not reach zero, because the transistor is still working.

@ Answer (D)

Common emitter, the base is positive, and the large battery makes the collector positive.

@ Answer (B)

Both batteries are connected to the lower emitter: common emitter.

@ Answer (C)

B.=98/2=49
I;=98+2=100 mA
a.=98/100=0.98

@ Answer (D)

Ic=(1.2-0.024)/400 = 2.94 mA
B.=2.94/0.06 =49
a.=49/50=0.98

Q Answer (D)

Iz=0.01/1500=6.67x10° A
Ic=75%6.67x10°=0.5mA
Veg =3-0.5 %1073 x 4500
Vcg=0.75V

e Answer (B)

Increasing R_B decreases the base current, so the collector current decreases,
so V1 decreases because it equals I_C R_C,

and V2 increases because V_CC is constant.
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@ Answer (B)

Ig=0.1/5000=2x10"° A
Ic=(1.5-0.5)/500=2x103 A
Ig=Ic+I3=2.02X 103 A

e Answer (B)

Ic+I3=99 mA
Ic-Iy=97 mA
Ic=98mA, I[y=1mA
B.=98/1=98

@ Answer (B)

When the current is zero, V_CE equals the battery voltage:
Vee=5V
The slope gives the resistance:

Rc=(AV)/(AD=(3V)/(3mA)=1 kQ

@ Answer (D)

A digital signal is pulses: only zero or one.

@ Answer (B)

Sending: converter (1) changes analog to digital.

Receiving: converter (2) changes digital to analog.

@ Answer (A)

A physical quantity, then an analog signal, then a digital one for sending,

then the reverse when receiving.

@ Answer (B)

Split the number into powers of 2:
20=16+4=2%+22
(10100),

e Answer (D)

1+1+14+1=4=2?2
4=(100),
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@ Answer (C)

Each digit is multiplied by its weight from the right: 1, then 2, then 4, then 8.
(1010),=1%x8+0%x4+1x2+0x1=10

@ Answer (D)

With three inputs there are 8 input cases.
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An OR gate gives 0 in only one case, which is 000.
7/8=87.5%

@ Answer (B)

An AND gate gives 1 in only one case, which is 111.

e Answer (C)

The AND gate needs C = 1 and the output of the OR gate to be 1,
and the OR outputis 1 if A=1or B =1,
so the suitable row is C=1,B =0 and A = 1.

@ Answer (A)

The output is 1 in every row that has at least one 1,

which is an OR gate.

e Answer (B)

The NOT gate inverts each digit:
11001 becomes 00110.

@ Answer (A)

When A = B = 0: the AND gate gives 0 and B = 0, so the output is O.
When A = B = 1: the AND gate gives 1, so the output is 1.

@ Answer (C)

The AND branch gives 1 onlyif A=1and B = 1,
and the NOT branch gives 1 if C = 0.
When A = 1, B =0 and C = 0, the NOT branch gives 1, so the output is 1.

@ Answer (A)

The output C equals A in all rows and does not depend on B.
If G were an AND gate, it would give 1 only when A = B = 1,

so A stays the one controlling the output, which matches the table.
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@ Answer (D)

Gate X is on A alone, so it is NOT and gives 1 when A = 0,

and gate Y takes its result with B: an OR gate gives 1, so the output is 1.

@ Answer (D)

When A = B = 0, the OR branch made of NOT A and B gives 1,
and gate X gives O there; if Y were AND the output would be 0, so Y is OR.
When A = 1 and B = 0 the output must be 0, so X must be AND.

@ Answer (C)

First row: C = 1 and B = 1 and the output is 0, so x = 0.
Second row: C = 0, so the output y = 0.

Third row: the output is 1, so all inputs are 1, thatis z = 1.

@ Answer (A)

The table gives O only when A = 1 and B = 0.
This is the output of NOT A followed by OR with B.

@ Answer (C)

The two switches are in parallel: the lamp lights if at least one of them is closed.

This is an OR gate, and the rows (1, 0, 1) and (O, 1, 1) satisfy it.

@ Answer (C)

Switch A is in parallel with the lamp: closing it makes a short circuit and turns the lamp off.

The lamp lights when B is closed, C is closed and A is open,
that is AND of NOT A, B and C.

@ Answer (C)

Read the output column from the last row to the first.

NOT A followed by OR with B gives 1, 1, 0, 1 from the top, so 1011 from the bottom.

(1011),=8+2+1=11

I Essay questions
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’ Model answer

Free electrons diffuse from the emitter (n-type) to the base (p-type), making the emitter current

p).

A small part of the free electrons is used up inside the base in recombination, making the base
current (Ig).

Because the base is very thin, most of the free electrons move on to the collector, making the
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collector current (Ic).

@ Model answer

Because the base is very thin and lightly doped, so only a very small part of the emitter current is
used up in it. So I simeq Ig, and the distribution constant a, = I/Ig is close to one.
And since the base current is very small compared to the collector current, the amplification ratio

Be. = Ic/Ig is greater than one.

e Model answer

Valency of the impurity atoms: emitter pentavalent, collector pentavalent.
Type of connection with the base: emitter forward, collector reverse.

Barrier voltage with the base: emitter small, collector large.

0 Model answer

The relation: @, = Ic/Ig
The slope: slope = (AIc)/(AIg) = a.

° Model answer

(1) The npn transistor is connected in a common emitter circuit.
(2) The collector is connected to a positive voltage.
(3) The emitter and base are forward biased with a suitable voltage: the emitter connected to a

negative voltage and the base to a positive one.

° Model answer

The transistor is pnp, because the ohmmeter reads infinity when the diode junction is reverse
biased, that is when the negative terminal of the ohmmeter is connected to the (p-type) and the

positive terminal to the (n-type).
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G Model answer
(1) ae Be = AcH/UgIy) , (e + Ip) Iy = (c?)/(a. Be)

(99 + Ip) Iy = ((99)%)/98.01 ,Iz2 + 991 - 100 = 0

IB=17TIA
(Z)IE=Ic+IB=99+1=100mA

° Model answer

= Ic/Ig = Ic/(c + Ip) , Ic + Iy = Ic/(a.)

IB = Ic/(ae) - Ic
IB = IC (1/(ae) - 1)

e Model answer

(1) Vec = Veg + IcRc, 5 = 0.3 + (Ic X 5 X 10%)

Ic =094 x 103 A
Be = Ic/Ig, 30 = (0.94 x 1073)/Iz,Iz = 0.031 X 103 A

(2) @ = (BJ/(1 + B = 30/(30 + 1) = 0.97

@ Model answer

(1) Lamp P; gets dimmer and lamp P; gets brighter, because when the slider moves from x
towards y the resistance connected to the base increases, so the base current decreases and the

collector current decreases. The potential difference across P; decreases, so it gets dimmer, and the

potential difference across P, increases, so it gets brighter.

(2) A straight line sloping down that cuts both axes, since: Vi + V, = V¢

° Model answer

(1) Connect a battery between the base and the emitter (through a resistor Rg) with its positive

terminal to the base, and connect a battery V¢ between the end of the lamp and the emitter with

its positive terminal to the lamp (the collector).

(2) Reverse the connection of the battery connected to the base (V).

Q Model answer

Because when there is no light the base current stops, so I decreases and IR decreases, so the
potential difference across lamp y increases and the lamp lights, since IRc + V, = V¢ =

constant. So the transistor works as an inverter.
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@ Model answer

(1) Because of the interference caused by electric noise from the random motion of free electrons
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in the air, which mixes with the analog signal carrying the information and distorts it.
(2) Because in digital electronics the electronic noise from the random motion of electrons does
not affect the digital information, since the information is in the code (1, 0), so it does not distort

the sound or picture.

@ Model answer

Converting the electric signal into a code based on only two values, (0, 1).

@ Model answer

(1) By dividing by 2 again and again, the remainders from last to first: (111011),
(2) By dividing by 2 again and again: (1111000),

@ Model answer

(1) (100110), =32 + 0+ 0+ 4 + 2 + 0 = 38
(2) (10011011), = 128 + 0+ 0 + 16 + 8 + 0 + 2 + 1 = 155

@ Model answer

(11110); =16 + 8 + 4 + 2 + 0 = 30
(110), =4 +2+0=6
30/6 = 5

@ Model answer

(1) AND followed by NOT: A=0, B=0 output 1 / A=0, B=1 output 1 / A=1, B=0 output 1 / A=1,
B=1 output 0

(2) OR followed by NOT: A=0, B=0 output 1 / A=0, B=1 output 0 / A=1, B=0 output 0 / A=1,
B=1 output 0

@ Model answer

Output = NOT (C OR (A AND B))
(1, 1, 0) output 0 / (1, 0, 1) output 0 / (O, 0, 1) output 0
The output (000), = 0

@ Model answer

Output = (A AND B) OR (NOT B)
(0, 0) output 1 / (O, 1) output 0 / (l, O) output 1 / (1, 1) output 1
The output (1011), = 11
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@ Model answer

Output = (A AND B) OR (NOT A) OR B)
(0, 0) output 1/ (0, 1) output 1 / (1, 0) output 0/ (1, 1) output 1
The output (1101), = 13

Q Model answer

Output = (A AND B) AND (B OR C) AND (NOT C)
(0,0,0):0/ (1,1,0): 1/ (1,0,1):0/ (0,1,1):0/(0,0,1): 0/ (1,1, 1): 0
The output (010000), = 16

@ Model answer

Output = (A AND B) OR NOT (A OR B)
(O, O) output 1 / (0, 1) output 0 / (1, O) output 0 / (1, 1) output 1
The output (1001), = 9

@ Model answer

Output = (A OR (NOT B)) AND (NOT A) OR B)
(0, 0) output 1 / (0, 1) output 0 / (1, O) output 0 / (1, 1) output 1
The output (1001), = 9

e Model answer

(1)
(2) The output is 1 only when A = B = C = 1, and 0 in all other cases
(3)
(4)
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@ Model answer

(1) Gate X: OR, gate Y: AND, gate Z: NOT
(2) Second row: N=1,C=0
Third row: M = 1

@ Model answer

Gate X: AND, gate Y: AND, gate Z: OR

@ Model answer

(1) Gate X: AND, gate Y: OR
(2) The output Z = 0
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@ Model answer

(1) (1, 1):0/(0,1):0/(1,0): 0/ (0,0): 1
(2) An OR gate followed by a NOT gate

thanawiya-archive.com

I Past exam questions

1 2 3 4 5 6 7 8 9 10
C A B C A B B A A D
11 12 13 14 15 16 17 18 19 20
A B C C B — C D
21 22 23 24 25 26 27 28 29 30
B A C C C B C D C B
31 32 33 34

B A B C

a Answer (C)

Ig = V/Rg = 0.2/4000 = 5 x 10 A
Ic=1Ig-Ig = 103-5 x 10> = 0.95 X 103 A
Rc = (Vee - Vep)/Ic = (1.5-0.8)/(0.95 x 1073) = 7.37 x 10*> Q

6 Answer (A)

Ic = V/Rc = 4.8/(4.5 x 10%) = 1.067 x 103 A
B. = Ic/Iy = (1.067 x 1073)/(33 x 10°°) = 32.32
a. = (B)/(1 + B.) = 0.97

e Answer (B)

Be = (a)/(1-a.) = 0.97/0.03 = 32.33
Ic = B Iy = 32.33 X 2 = 64.67 mA

° Answer (C)

Ic =B.Ig =200 x 1 x 103 =02A

° Answer (A)

Ic = (Ve - Vep)/Re = (5-0.5)/(50 x 10°) = 9 x 10° A
Is = Ic/(B) = (9 X 10°)/30 = 3 x 10° A

° Answer (B)

VRe = Voc-Veg = 1.5-0.2 = 1.3V
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G Answer (B)

Ic = (1.5-0.4)/400 = 2.75 x 103 A
Be = (2.75 x 1073)/(6 x 107°) = 45.8,a. = (B)/(1 + B) = 0.979
(a)/(Be) = 2.1 x 1072

° Answer (A)

B. = (a)/(1-a.) = 0.99/0.01 = 99
Ig/Iy = 1 + B. = 100

e Answer (A)

Be = 0.95/(1-0.95) = 19
Ic=19X6=114uA Iz =Ic + Iy = 120u A

@ Answer (D)

IE = IZOIB,IC = 119IB
a. = Ic/Ig = 119/120 = 0.99

Q Answer (A)

Vc is the battery voltage, so it does not change when Ry changes.

Q Answer (B)

a. = (B)/(1 + B.) = 150/151 = 0.99

@ Answer (C)

Ic = B.Ig =99 X 6 =594 A
Vcg = Vec-IcRc = 3-594 X 10° x 3 x 10° = 1.218V

Q Answer (C)

Ig/Ig = 1 + B. = 94.6

@ Answer (B)

In an npn transistor the p base is between two n regions, so it is equivalent to two diodes whose

positive (p) ends meet at the base.

@ Answer (B)

Common base connection: I¢ < I, so it does not amplify the current (a, < 1),

but it amplifies the power because the collector circuit resistance is large.
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@ Answer (C)

Output = (X AND Y) OR (X AND Y), soitis 1 when X =Y = 1.

@ Answer (B)

In circuit (B): AND(1, 0) = 0, then NOT gives 1.

@ Answer (D)

Output = (NOT X) AND (X ORY)
Itis1 whenX=0,Y = 1.

Q Answer (B)

In (B): NOT(0) = 1, then AND(1, 1) = 1, so the output is high.

@ Answer (A)

N = (X AND Y) OR NOT (Y OR Z7)
When X =0,Y=1,Z=0:XANDY = 0, NOT(1) =0,so N =0

e Answer (C)

NAND gate: the lamp goes off only when both switches are closed together and short the lamp, so

they are in series with each other and in parallel with the lamp.

@ Answer (C)

Switches Y and Z are in parallel (OR), and together they are in series with X (AND).
X AND (Y OR Z)

e Answer (C)

Switches A and B are in series (AND).
Switches C and D short the lamp when closed, so it lights only when they are open (NOT).
A AND B AND (NOT C) AND (NOT D)

@ Answer (B)

Output = (NOT A) AND (B OR C)
It is 1 when A = 0 and B or C = 1, that is (0, 0, 1).
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@ Answer (C)

With two switches in parallel the lamp lights when either of them is closed, which is the work of
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an OR gate.

@ Answer (D)

Z = (A AND B) OR (B AND C)
When A=1,B=0,C = 1: each of themis 0,s0 Z =0

@ Answer (C)

The output is 0, so the output of G must be 0 for the input (1, 1).
In (C): NOT(1) AND NOT(1) =0

@ Answer (B)

Increasing Rp decreases the base current, so the collector current I decreases.

Vce = Ve - Ic Rc, so the output voltage increases.

e Answer (B)

Vce = Vec-IcRc = 1.5-2 X 103 x 600 = 0.3V

@ Answer (A)

N = (X AND Y) OR NOT (Y OR Z)
WhenX=0,Y=1,Z=0:XANDY = 0, NOT(1) =0,so N =0

@ Answer (B)

D = (NOT A) AND (B AND Q)
The lamp lights when B and C are both closed (in series) and A is open, since switch A shorts the
lamp (in parallel with it).

@ Answer (C)

Output = (NOT A) AND B) OR (A AND (NOT B))
It is high for (0, 1) and (1, O), so the number of cases is 2
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